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WHAT IS C LAIMED IS : 

1. An improved prosthe 
including : 

a) 



■rale joint 

f . 



of the type 



tibial platform means having a first 
superior bearing surface, the tibial platform 



means for replacing 
b) bearing insert 
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tibial portions of a knee ; 
means having a first 
inferior bearing surface which slidably 
engages the first superior bearing surface of 
the tibial platforn means, the bearing insert 
means for providing an articulated joint 
between the tibial ^platform means and femoral 
portions of the/knAe; 
wherein the improvement comp^&es: 

c) the tibial platform means comprises track 
means, the track means for constraining motion 
of the bearing insert means relative to the 
tibial platform rtueans 

improved prosthetic joint as recited in Claim 
1, wherein the track means Jcomprises a curved track, 

3. An improved prosthetic joint as recited in Claim 
1, wherein the track means'- comprises a circular curved 
track . 

4. An improved prosthetic joint of the type 
including: v-n y 

a) tibial pla^tf oxnntieans having a first 
superior bearing surface, the tibial platform 

ing tibial portions of a knee; 

b) bearing insert means having a first 
inferior bearing surface which slidably 
engages the first superior bearing surface of 
the tibial platfcorm means, the bearing insert 
means having a /second superior bearing surface, 
the bearing insert means for providing an 
articulated joint between the tibial platform 
means and a femoral component means > and, 
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c) femoral componefnt means having a second 
inferior bearing siirface which slidably engages 
the second superior bearing surface of the 
bearing insert means, the femoral component 
means for replacing^xemoral portions of the 
knee ; /I ^ 

wherein the improvement coloirises : 

d) the tibial platform means comprises track 
means , the track /means for constraining motion 
of the bearing insert means relative to the 

(J \ tibial platform pneans . 

5. /An improved prostJhetic joint as recited in 
Claim 4, wherein the track means comprises a curved track. 

6 . An improved prosthetic joint as recited in 
Claim 4 , wherein the track means comprises a circular 
curved track . 

7. An improved prosthetic joint as recited in 
Claim 1, further comprising retention means, the retention 
means for preventing dislocation of the bearing insert 
means from the track meani; of the tibial platform means. 

8. An improved prp^^ietic joint as recited in Claim 
7, wherein the retention-^ tieans comprises .- 

a) portions of /the bearing insert means defin- 
ing a dovetail (projection; and, 

b) portions of Ithe track means of the tibial 
platform means Idef ining a complementary dovetail 
cross-section within which the dovetail 
projection is slidably retained. 

9. An improved prosthetic joint of the type 
including: 

a) tibial platform means having a first 



superior bear 



1 



means for repl 
condylar arti 



g surface, the tibial platform 



acing tibial portions of a first 
julation of a knee; 
b) bearing in'sert means having a first 
inferior bearing surface which slidably 
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1 engages the first supjarior bearing surface 

2 of the tibial platfoijm means, the bearing insert 

3 means having a second superior bearing surface, 

4 the bearing insert mlans for providing an 

5 articulated joint replacing the first condylar 

6 articulation of the knee; 

7 c) femoral componenjt means having a second 

8 inferior bearing surface which slidably engages 



9 the second superior 

10 bearing insert means 

11 means for replacing 



bearing surface of the 

the femoral component 
femoral portions of the 



12 first condylar articulation of the knee; and, 

13 cO wherein the knee includes a second condylar 

14 articulation including a third, substantially 

15 spherical concave, superior bearing surface, 

16 which slidably engages a third, substantially 

17 spherical convex, iiiferior bearing surface; 

18 wherein the thild, substantially spherical 

19 concave, superior bearing surface defines a 



/ \A 

2 0 first center of ctir^vature; 

^ I ^ L 

21 wherein the improvement comprises: 

22 f) the tibial platform means comprises circular 
2 3 curved track means If or constraining motion 

24 of the bearing inseprt means relative to the 

25 tibial platform me^'ns ; 

2 6 g) wherein the circular curved track means 

27 lies within a first plane and has a second 

\ 

2 8 center of curvature, thereby defining a first 

2 9 axis perpendicular! to the first plane and 

30 passing through thje second center of curvature; 

31 and, 

32 h) wherein the fil: 

33 first center of c 



rst axis passes through the 
rvature of the third, 



34 substantially spherical concave, superior 

35. bearing surface of the second condylar articul- 

36 ation. 
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10. An improved prosthejtic joint of the type 
including : 

a) first tibial platform means having a first 
superior bearing sirface, the first tibial 
platform means fori replacing tibial portions 
of a first condylar articulation of a knee ; 

b) second tibial {platform means having a 
second superior bearing surface, the second 
tibial platform means for replacing tibial 
portions of a secofn 
of the knee ; 



c) first bearing 



d condylar articulation 



.1 



nsert means having a first 



inferior bearing surface which slidably engages 



the first superior 



bearing surface of the first 



tibial platform meains, the first bearing insert 
means having a thirld superior bearing surface, 
the first bearing insert means for providing a 
first articulated joint replacing the first 
condylar articulation, of the knee; 
d) second bearings ik/sert means having a second 
inferior bearing surface which slidably engages 



the second superior bearing surface of the 
second tibial platfoim means, the second bearing 
insert means having 1 fourth superior bearing 
surface, the second bearing insert means for 
providing a second articulated joint replacing 
the second condylar articulation of the knee; 
e) first femoral conponent means having a 
third inferior bearing surface which slidably 
engages the third superior bearing surface 

insert means, the first 
femoral component meins for replacing femoral 
portions of the first condylar articulation 
of the knee; and, 

second femoral component means having a 



of the first bearing 



f) 



fourth inferior bearing surface which slidably 
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engages the fourth /superior bearing surface of 
the second bearing /insert means, the second 
femoral component means for replacing femoral 
portions of the sepond condylar . articulation of 
the knee ; 

r 

wherein the improvement comprises: 

g) the first tibial platform means comprises 
first track mea'ns, the first track means for 
constraining fec^rDTT of the first bearing insert 
means relative /to the first tibial platform 
means; and, 

h) the second tibial platform means comprises 
second track /means, the second track means for 
constraining [motion of the second bearing 
insert means/ relative to the second tibial 
platform meafns . 

An improved prosthetic joint as recited in 
Claim 10, wherein: 

a) the first tr^ck means of the first tibial 
platform means comprises a first curved track; 
and , 

b) the second track means of the second tibial 
platform means comprises a second curved track. 

12. An improved prosthetic joint as recited in 
Claim 10, wherein: 

a) the first fc^&bk means of the first tibial 
platform means comprises a first circular curved 
track; and, 

b) the second tfrack means of the second tibial 
platform means comprises a second circular 
curved track, I 

13. An improved prosthetic joint as recited in 
Claim 10, further comprising bridge means connecting the 
first tibial platform means and the second tibial platform 
means, the bridge means fior improving accuracy of place- 



ment of the first tibial 



platform means relative to ttie 
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1 second tibial platf onk means , the bridge means also for 

2 sharing mechanical lcpds between the first tibial plat- 

3 form means and the gegond tibial platform means while 

4 permitting retentioiy of cruciate ligaments . 

5 14. An improved prosthetic jpint of the type 

6 including: 

a) tibial platform meaAs having 7 a first 
superior bearing surface, the t/ibial platform 

9 means for replacing tibcLal portions of a knee; 

1° b) bearing insert meanjs havi/ng a first inferior 

11 bearing surface which Jlidab^ly engages the 

12 first superior bearing (surface of the tibial 

13 platform means, the bearing insert means having 

14 a second superior bearing ^surf ace , the bearing 

15 insert means for proviain% an articulated 

16 joint between the tibi/al/ platf orm means and a 

17 femoral component meals ; f and, 

iy c) femoral component ans having a second 

1 9 inferior bearing suiraa^e which slidably engages 

20 the second superior peering surface of the 

21 bearing insert means, ^/the femoral component 

22 means for replacing/ femoral portions of the knee; 

2 3 wherein the improvement compm/ses : 

24 d) the second inferior bearing surface of the 

2 ^ femoral component means comprises a plurality 

26 of surface segments defined by rotating a 

27 common plane generating curve about a plurality 

28 of parallel axes /of rotation. 

29 15. An improved prosjmetic joint as recited in 

30 Claim 14, wherein; h 

31 a) the second /inferior bearing surface of the 

3 2 femoral compon<yrit means comprises a first 

33 surface segment* defined by rotating the 

3 4 common plane /generating curve about a first axis; 
35 b) the second inferior bearing surface of the 

3 6 femoral component means also comprises a second 
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surf ace segment defined by rotating /the common 
plane generating curve! about a second axis; 

c) wherein the first slur face segment and the 
second surface segment/ adjoin to/ form an 
intersection ; and , 

/ / 

d) wherein the second axis li'es in. a plane 
containing the first /axis and a point on the 
intersection producing a smooth continuous 
bearing surface. 

16. An improved prostherpyb joi'nt as recited in 

IIS / 

Claim 14, wherein: -*f / 

/ / 

a) a radius of curvature/ defined by a 

distance from a given pbint on the common plane 

J / 

generating curve tfo successive axes of the 

I / 

plurality of parallel/ axes of rotation, is 

■ ^ .^^-^^-^^^ ^ or surface segments 

ranging from anterior to posterior; 

b) whereby full /flexion of the prosthetic 
joint is facilitated. 

17. An improved prosthetic joint as recited in 
Claim 1, wherein the bearing insert means i s o f^nQrr 
circula/matforin, thereby providing a prosthetic joint 
havincf^up^Eior load-bearing characteristics and improved 
stability. 

An improved prosthetic jc/int as recited in 
Claim 10, wherein: I 

a) the third inferior bearing surface of the 
first femoral* component means is slightly 
incongruent with tide third superior bearing 
surface of the £±rj@t bearing insert means; 

b) thereby accommodating anterior-posterior 
shift of the first bearing insert means relative 
to the first tibi/al platform means, and thereby 
facilitating flexion and rotation of the 
prosthetic joint/. 

19. An improved prostljj^ic joint as recited in 



/ 
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Claim 18, wherei; 

a) indjpngruency between the third inferior 
bearing! surface of the first femoral component 
means and the third superior bearing surface of 
the firsVt bearing insert means is characterized 
(jl f y^ky a congruency ratio between 0.90 and 1.00. 
20<^ An improved prosjthetic joint of the type 
including: 

a) platform medns having a first bearing sur- 
face, the platform means for being secured to 
a first bone off an anatomical joint; 

b) bearing insert means having a second bearing 
surface which slidably engages the first bearing 
surface of the'^olatf orm means , the bearing 
insert means foV providing an articulated 
joint between /the platform means and portions 

of the anatomical joint associated with a 
second bone; 
wherein the improvement^ comprises: 

c) the platform means comprises track means, 
the track means for constraining motion of the 
bearing insert means relative to the platform 



'3 

21. An improved j rosthetic joint as recited in 
Claim 20, wherein the track means comprises a curved 
track. 

22. An improved prosthetic joint as recited in 
Claim 20, wherein the track means comprises a circular 
curved track. 

23. An improved: jprosthetic joint of the type 
including: 

a) platform means having a first bearing 
surface, the platform means for being secured 
to a first bone of an anatomical joint; 

b) bearing insert means having a second bearing 
surface which slidably engages the first bearing 
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1 surface of the pJatform means, the bearing 

2 insert means having a third bearing surface, 

3 the bearing insert means for providing an 

4 articulated joint between the platform means and 

5 a second bone component means ; and , 

6 c) second bone component means having a fourth 

7 bearing surfacjL which slidably engages the 

8 third bear ing-rsur face of the bearing insert 

9 means , the %ejcond bone component means for 

10 being securedf to a second bone of the anatomical 

11 joint; / 

12 wherein the improvemen/t comprises: 

13 d) the platform means comprises track means, 

1 4 the track mjeans for constraining motion of the 

15 bearing insert means relative to the platform 

1 7 24< An improved prosthetic joint as recited in 

18 Claim 23, wherein the track means comprises a curved track. 

19 25. An improved! prosthetic joint as recited in 
2^ Claim 23, wherein the track means comprises a circular 

21 curved track. 1 

22 26. An improved prosthetic joint as recited in 

23 Claim 20, further comprising retention means, the re- 

24 tention means for preventing dislocation of the bearing 

25 insert means from tpe track means of the platform means. 

26 27. An improved prosthetic joint as recited in 

2 7 Claim 26, wherein the retention means comprises: 

2 8 a) portions of the bearing insert means 

29 defining p dovetail projection; and, 

30 b) portions of the track means of the platform 

31 means defjining a complementary dovetail cross- 

32 section within which the dovetail projection is 

33 slidably Iretained . 

34 28. An improved prosthetic joint of the type 

35 including: / 

3^ a) plat/form means having a first bearing 
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1 surface, the platfoirm means for being secured 

2 to a first bone of Ian anatomical joint; 

3 b) bearing insert /means having a second 

4 bearing surface which slidably engages the 

5 first bearing surface of the platform means, 

6 the bearing insert! means having a third bearing 

7 surface, the bearing insert means for providing 

8 a first articulated joint between the platform 

9 means and a second bone component means; 

10 c) second bone component means having a fourth 

11 bearing surface which slidably engages the third 

12 bearing surface of the bearing insert means, the 

13 second bone component means for being secured 

14 to a second bonef of the anatomical joint; 

15 d) wherein the lanatomical joint includes a 

16 second articulated joint including a fifth, 

17 substantially spherical concave bearing surface, 

1 8 which slidably engages a sixth, substantially 

19 spherical conv^xj bearing surface; 

20 e) wherein thefrsLfth, substantially spherical 

2 1 concave, bearinjg surface defines a first 

22 center of curvature; 

2 3 wherein the improvement aomprises: 

24 f) the platform means comprises circular 

2 ^ curved track mians for constraining motion of 

26 the bearing insert means relative to the 

2 7 platform means'; 

28 g) wherein tne circular curved track means 

lies within a (first plane and has a second 
center of curvature, thereby defining a first 

3 1 axis perpendicular to the first plane and 

3 2 passing through the second center of curvature; 
3 3 and, 

^4 h) wherein tie first axis passes through 

3 5 a point near the first center of curvature of 

36 the fifth, substantially spherical concave, 
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bearing surface (^&-the second articulated joint. 

2 <-^v_ ^29^ An improved prosthetic joint of the type 

3 including: 

4 a) first platform 

5 surface, the first 




28 
29 
30 



means having a first bearing 
platform means for being 



6 secured to a first \bone of an anatomical joint; 

7 b) second platform) means having a second 

8 bearing surface, the second platform means for 

9 being also secured %o the first bone of the 

10 anatomical joint; 

11 c) first bearing inkert means having a third 

12 bearing surface which slidably engages the 

13 first bearing surface of the first platform 

14 means, the first beariing insert means having 

15 a fourth bearing surfface, the first bearing 

1 6 insert means for providing a first articulated 

1 7 joint between the first platform means and a 

18 first component means I 

19 d) second bearing iffsert means having a fifth 

20 bearing surface whi4jja4d44-dably engages the 

21 second bearing surface of the second platform 
2 2 means, the second beaming insert means having 

23 a sixth bearing surface, the second bearing 

24 insert means for providing a second articulated 

25 joint between the second platform means and a 
2 6 second component means; 

2 7 e) first component means having a seventh 



bearing surface which! slidably engages the 



fourth bearing surface of the first bearing 
insert means, the first component means for 

31 being secured to a second bone of the anatomical 

32 joint; 

33 f) second component 

34 bearing surface whici slidably engages the 
3^ sixth bearing surfacye of the second bearing 
3^ insert means, the second component means for 



means having an eighth 



relative to th< 
h) the seconcf 
track means , the 




being also secured) to the second bone of the 
anatomical joint; 
wherein the improvement comprises: 

g) the first platform means comprises first 
track means , the /first track means for constrain 
ing motion of thq _f irst bearing insert means 

st platform means; and, 

m means comprises second 
second, track means for 
constraining motion of the second bearing insert 
^^\means relative t~fo the second platform means. 
jO/^ An improve^ prosthetic joint as recited in 
Claim 29, wherein: 

a) the fi&rst track means of the first platform 
means compjrises a first curved track; and, 

b) the sefcond track means of the second 
platform rdeans comprises a second curved track. 
An improved prosthetic joint as recited in 



31. 

Claim 2 9 , wherein : 

a) the 




t track means of the first platform 
es a first circular curved track; 



platform 
curved 



means coi 
and, 

b) the sdcond track means of the second 

leans comprises a second circular 
trkck. 

32. An improved prosthetic joint as recited in 
Claim 29, further cpomprising bridge means connecting the 
first platform meafis and the second platform means, the 
bridge means for ijnproving accuracy of placement of the 

s relative to the second platform 
force loads between the first platform 
means and the secdnd platform means , and for permitting 
retention of anatomical tissue. 



first platform me< 
means, for sharing 



33. An improved prosthetic joiht of the type 
including : 

a) platform means' having a first bearing 
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surface , the platf orm meais for being' secured 
to a first bone of an anatomical joint; 
b) bearing insert means having a second bearing 
surface which slidably engages the first bearing 
surface of the platform neans, the bearing 
insert means having a thifrd bearing surface, 
the bearing insert means 



for providing an 



articulated joint between the ^platform means and 
a second bone component means/; and , 

c) second bone component means having a fourth 
bearing surface which slfLdably engages the 
third bearing surface ofj the bearing insert 
means , the second bone component means for 
being secured to a secoijd/bone of the anatomical 
joint; 

wherein the improvement comprises 

d) the fourth bearing lk*£r>£ ace of the second 
bone component means comprises a plurality of 
surface segments defined by rotating a common 
plane generating curve/ about a plurality of 
parallel axes of rota.tfLon. 

a 
I 

34. An improved prosthetic/ joint as recited in 
Claim 3 3 , wherein : 

a) the fourth bearin/g surface of the second 

bone component meanfe /comprises a first surface 

segment defined by ^rotating the common plane 

generating curve atocfut a first axis; 

i I 

b) the fourth bearing surface of the second 

/ f 

bone component me.anfe also comprises a second 

surface segment defined by rotating the common 

/ / 

plane generating/ curve about a second axis; 

c) wherein the/fiirst surface segment and 
second surface segment adjoin to form an inter- 

i 

section; and, j 

d) wherein the second axis lies in a plane 
containing the ! first axis and a point on the 



6 
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1 intersection producing a smooth continuous 

2 bearing surface. 

3 35. An improved prostHetic joint as recited in 

4 Claim 33, wherein: I / * 



5 a) a radius of curvature*v defined as a distance 

J/O / 

from a given poin¥ on the common plane generat- 

7 ing curve to succis/ive axes of the plurality 

8 of parallel axes\bf rotation, is monotonically 

9 decreasing for surface segments ranging from 

10 anterior to posterior; 

11 b) whereby full Mexion of the prosthetic 

12 joint is facilitated. 

13 36. An impr&ved prosthetic joint as recited in 

14 Claim 20, whereLa, the bearing insert means is of non- 

^ 15 circular^plat^r^ thereby providing a prosthetic joint 

v 16 having superioy load-bearing characteristics and improved 

17 -s^abi-l-i-fey-s 

.^-^^^^C^^^ 7 • An improved pro/sthetic joint as recited in 

19 Clarim 29, wherein: / 

20 a) the seventh bearing surface of the first 

21 component meanL is slightly incongruent with 

22 the fourth bea'ring surface of the first bearing 

2 3 insert means; 

24 b) thereby accommodating motion of the first 

25 bearing ins^iyfjpeans relative to the first 

26 platform means, and thereby facilitating 

27 flexion and potation of the prosthetic joint. 

2 8 38. An improved prosthetic joint as recited in 

2 9 Claim 37, wherein: / 

30 a) incongruency between the seventh bearing 

31 surface of tie first component means and the 

32 fourth bearing surface of the first bearing 

33 insert means! is characterized by a congruency 

rratio between 0.90 and 1.00. 
An improved/ prosthetic joint according to 

Claims 20, 21, 22, 23f, 24, 25, 26, 27, 33, 34, 35 or 36, 
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1 wherein the ana tomicalL joint is an ankle, the first 



is a talus , and the 



>nd bone is a tibia 
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